Endogenous angiotensin II facilitates sympathetically mediated hemodynamic responses in pithed rats.
The influence of endogenous angiotensin II on the hemodynamic responses to electrical stimulation of the sympathetic outflow was assessed in pithed male normotensive Wistar rats fitted with aortic flow probes for continuous measurement of cardiac output (CO). The frequency-related increments (0.25-4.0 Hz) in blood pressure (BP) and total peripheral resistance (TPR) were significantly attenuated by treating animals with the angiotensin converting enzyme inhibitor captopril (5 mg/kg i.v.) or the angiotensin II receptor antagonist saralasin (10 micrograms/kg/min i.v.). However, the increments in CO and heart rate during neural stimulation were unaffected by blockade of the renin-angiotensin system. After captopril treatment, infusion of angiotensin II (40 ng/kg/min i.v.) to replace the loss of endogenous angiotensin II restored stimulation-induced TPR and BP responses toward precaptopril levels; CO and heart rate responses to stimulation were not altered. The hemodynamic responses to exogenous norepinephrine were affected by inhibition of the renin-angiotensin system with captopril and saralasin in a manner analogous to the neurally mediated responses. The results obtained with nerve stimulation and norepinephrine indicate that endogenous angiotensin II selectively interacted with sympathetic neural control of vascular resistance, whereas cardiac responsiveness to noradrenergic neurons was not altered. Moreover, in the absence of nerve stimulation, the antagonism of the renin-angiotensin system lowered base-line BP by reducing CO without measurably affecting TPR. Infusion of angiotensin II reversed these effects and restored BP toward precaptopril levels by increasing CO without measurably affecting TPR.(ABSTRACT TRUNCATED AT 250 WORDS)